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DIGITAL MEDICINE: REVIEW

Promoting innovation in healthcare
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Innovation can be defined as invention + adoption + diffusion.

In healthcare, it may be a novel idea, product, service or care
pathway that has clear benefits when compared to what

is currently done. Successful innovations often possess two
key qualities: they are both usable and desirable. How can
proven innovations be quickly and effectively adopted as best
practice and taken up across the whole healthcare system?
How can the commercial success of our ideas be realised at
home rather than abroad, as has too often been the case?
This review explores important issues of funding, information
governance, interoperability, medical device regulation,
procurement, clinical prototyping and the systemic challenge
of encouraging and scaling innovation.

Healthcare, innovation

Innovation can be defined as invention + adoption + diffusion.
In healthcare, it may be a novel idea, product, service or care
pathway that has clear benefits when compared to what is
currently done. Successful innovations often possess two key
qualities: they are both usable and desirable.

Historically, the NHS and our academic partners have led
the world in inventing and testing potential innovations.
However, challenges remain. How can proven innovations be
quickly and effectively adopted as best practice and taken up
across the whole healthcare system? How can the commercial
success of our ideas be realised at home rather than abroad,
as has too often been the case? The situation has to change
if we want our patients to receive the first-hand benefits of
innovation.

Healthcare is not unique in slow adoption and diffusion. It
took the telephone 64 years, electricity 45 years, computers
23 years, mobile phones 16 years, radio 12 years and the
internet 13 years to achieve 40% consumer adoption.' But
other sectors have made progress in innovating better, faster
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and smarter than in healthcare. Successful companies ask their
customers what they want and innovate based on their findings.
They identify the key pain points and work with customers,
other stakeholders and experts to solve the issue, develop

the strategy for adoption and diffusion, and then deliver it.
Such organisations have developed and provided a culture of
innovation for their employees.

The NHS faces a number of key issues that need to be addressed
if we are to successfully innovate:

1 budgets are limited — the NHS has to make efficiency
savings to close the estimated £22 billion funding gap
between patients’ needs and resources”

2 demand is increasing — our population is living longer than
ever before, often with multiple comorbidities

3 the front line is under increasing pressure — as clinical demands
increase, new ways of doing things are often the first casualty

4 public expectations are rising

5 accepting failure as part of the innovation process — there
is no penalty for following custom and practice, but
if you try and make an innovative change and it fails,
the repercussions for the clinician or the trust/clinical
commissioning group board can be considerable.

Many NHS staff have great ideas for improving the system and
patient experience. If we are to realise the benefits from this,

we must create a culture where innovation can flourish, and
where our staff and patients feel empowered to contribute to the
innovation process and help make change happen. Many of the
building blocks that form the foundation of a more innovative
culture are already in place.” Some of the key culture-building
components are listed in Box 1.

For new innovations to flourish and spread at scale, access to
adequate funding is critical. There is an increasing range of
both public and private funding sources in the UK although
public funds remain limited and awareness among NHS staff of
what is available could be improved.

The healthcare-focused angel and venture capital sectors
continue to mature in the UK, while the government’s
enterprise investment scheme tax relief for investors in start-up
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Best practice tariffs — incentivise and reimburse providers for
the cost of high-quality, innovative care

Innovation Challenge Prizes — a national level celebration and
reward for outstanding innovation in healthcare

Healthcare Small Business Research Initiative — pre-
commercial procurement contracts for research and
development in innovative healthcare products and
services

Clinical excellence awards — rewarding clinicians for quality
improvement, research and innovation

Academic Health Science Networks — 15 regional
organisations bringing together healthcare, academia and
industry on an open innovation platform to lead work in the
NHS on adoption and diffusion of innovation

The National Institute for Health and Care Excellence (NICE)
—including the NICE Implementation Collaborative, Medical
Innovation Briefings, Medical Technologies Evaluation
Programme, NICE reviews and guidelines

NHS England Innovation portal — innovation connect and
exchange provides support, advice and navigation through
the system and is open to all who want to innovate and
collaborate in healthcare

Innovation Scorecard — enables benchmarking and increases
transparency for the variation of adoption in NICE technology
appraisals

‘Test beds’ — collaborations between the NHS and innovators
that harness technology to address some of the most complex
issues facing the health service. They provide real world sites
testing combinatorial innovations that can deliver better care,
better patient experience of care at the same or lower overall
cost

National Innovation Accelerator — a fellowship programme
equipping innovators with the skills knowledge and
experience to drive the uptake of their proven innovations
across the NHS.

Health and Social Care Innovation Expo

Healthy New Towns programme — improving health through
the built environment, reshaping the health of communities
and rethinking how health and care services can be
delivered.

A Continuing Clinical Innovation (CCI) points scheme — this
will become part of the continuing professional development
scheme. A framework will be provided that allows clinicians
and their appraisers to award CCI points for innovative
activity that will count towards their annual appraisal and
revalidation

The Innovation Technology Tariff — national level
reimbursement for new medtech innovations”

The Clinical Entrepreneur Programme — a workforce
development programme allowing clinicians to continue their
frontline NHS roles while developing their entrepreneurial
ideas

companies continues to attract capital and talent from around
the world. Technologies coming out of the leading universities
and academic centres in the UK have enabled the success of
deep technology accelerator programmes like Entrepreneur
First, helping take new technologies from academic concept to a
viable commercial enterprise.

The popular NHS Challenge Prizes and local hospital
innovation prizes offer limited initial funding to develop new
ideas. Further funding has been facilitated by the Academic
Health Sciences Networks, particularly through the National
Innovation Accelerator focused at individuals working on an
innovative product, and the Small Business Research Initiative
that provides funds to small businesses to develop innovative
products that address unmet health needs. In addition, the
NHS chief executive Simon Stevens recently announced a
new funding route (the Innovation and Technology Tariff’),
which will provide an explicit national reimbursement route
for new medtech innovations, including apps, and enable their
uptake across the NHS at scale.* The National Institute for
Health Research has a number of funding schemes that support
medical innovation. One of the most popular of these has been
the Invention for Innovation Programme, which allows early-
stage funding for clinicians to work with both academics and
companies to develop their ideas.

There are a number of areas that present barriers to innovation
in healthcare. We need to tackle these if we are to make
innovation happen.

While privacy is very important, so too is data sharing

The handling of confidential patient data is a fundamental
requirement for many potential innovations in the NHS, and
this has historically been one of the greatest hurdles to getting
new products to market. Given the potential for harm, many
NHS organisations have isolated themselves from the outside
world with all-encompassing firewalls to protect systems from
attack. This approach has arguably been to the detriment of
innovations that could have been built upon the digital health
record.

Information governance processes can appear a frustrating
barrier to anyone who wants to improve how their NHS service
is organised and delivered, with many feeling that information
governance has become overly-complex, too risk averse and too
inflexible to meet the modern needs of patients and clinicians.
NHS England has acknowledged the opportunity for improved
processes and pledged to simplify information governance
processes and tools, work towards providing a consistent
approach to information governance and remove duplication
of assessment work.® Data sharing is essential to delivering
integrated care, improving patient experience and conducting
research — achieving a pragmatic approach to information
governance will be vital.

Interoperability is critical to improving healthcare
quality, safety and efficiency

The past decade has seen a dramatic shift from largely paper-
based health records to most GP surgeries and a growing
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number of trusts in the UK using electronic health records.
However, the task of digitising the NHS health record has been
along, complex and, at times, challenging process,7 resulting
in the purchase of a huge variety of different systems with
consequent interoperability issues. The deadline for a paperless
NHS started off as 2018, then 2020° and the recent Wachter
report now recommends aiming for 2023."

Digitising the record is just the first step towards achieving
healthcare improvement. Benefits can only be truly realised
once all the individual systems and databases have been
connected, including enterprise systems, third party apps and
patient-facing systems. At this point, we can start gleaning
valuable insights from the data, and converting these insights
into actions that will improve quality, safety and efficiency. In
the UK, we are currently addressing the challenges of achieving
both digitisation and interoperability. By implementing the
recommendations of the Wachter report, we will enable an
interconnected, mixed ecosystem of I'T system providers, and
build the essential foundations for the health innovations of the
future.

Intellectual property policy should not stifle new
innovations

Delivering fair and rational intellectual property treatment to
innovators within the NHS is a vital ingredient to promoting
innovation in the NHS. Battles around intellectual property
can result in great ideas being stifled, with the result that their
potential is never realised. This is clearly not in the interest of
the NHS or our patients. There are multiple legal areas that
need to be considered, including the Patents Act, employment
contracts (agreed both nationally and locally) and NHS
England/clinical commissioning group/provider contracts. The
Department of Health last published a framework and guidance
on the management of intellectual property in the NHS in
2001," a time before the mainstream adoption of smartphones
and when the internet was in its relative infancy.

We need to create an environment where the optimal place to
develop an idea is within the NHS. In combination with access
to funding, support and appropriate guidance, this goal can be
achieved.

Education about app development and medical device
regulation

Many great ideas fall at the barrier of regulation. Until recently,
the ambiguity of how medical device regulation should be
applied to medical apps has proved a challenge to many app
developers across the NHS. The Medicines and Healthcare
products Regulatory Agency (MHRA) published welcome
guidance in late 2016, which explained the assessment process
in much greater detail.”? Outside of the MHRA, the US Food
and Drug Administration has described a specific subset of
apps that it wishes to regulate (those used as an accessory for a
regulated medical device, or that transform the mobile platform
into a regulated medical device), while outlining a wider

range of apps over which it intends to exercise enforcement
discretion." To assist the many healthcare professionals
interested in building new apps for use in their work, it may be
beneficial to produce an accessible, concise and practical guide
to developing medical apps that meet regulatory standards.
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This could help future innovators ensure that their apps are
appropriately quality-assured for use in the NHS.

Procurement is a significant hurdle for small businesses

The NHS procurement process can appear baffling,
complicated and unnecessarily bureaucratic. The coalition
government recognised this problem in 2012 and the
Department of Health subsequently published an action plan
to support small and medium-sized enterprises selling to

the NHS." The central theme was increasing transparency
and engagement with small businesses, with a goal to double
Department of Health spend with small and medium-sized
enterprises over the subsequent 2 years. The fifteen Academic
Health Sciences Networks across the UK have helped facilitate
this mission, connecting small businesses with the many
components of the wider NHS, enabling innovation at greater
scale and ease than was possible before.

Prototyping and testing innovations in a clinical
environment

All devices, services and pathways require evidence to support
their introduction, and must show superiority to what is
currently available, ideally at a lower cost. However, this
evidence is difficult to acquire without access to patients or
clinical facilities to develop and test prototypes. As the world’s
leading fully integrated health system, the NHS represents an
exciting opportunity for innovators. In January 2016, the NHS
announced the creation of seven ‘test beds’ to partner global
innovators with NHS organisations to evaluate the real-world
impact of new technologies."” The ‘test beds’ cover different
aspects of NHS care, from managing long-term conditions to
exploring health applications of the Internet of Things.
Another important development was the creation of the
new care model vanguards programme in 2015. This brings
together partnerships of NHS organisations, local government,
voluntary, community and other organisations in order to
move from fragmented care to integrated care in communities.
There is already evidence that vanguards are improving local
services, while reducing pressure on busy GP and accident and
emergency services.'® The Department of Health announced
£101 million of new funding in December 2016 to support and
spread this important work. Such incentives offer valuable
opportunities for companies across the world to develop
innovation at scale in the UK.

The systemic challenge of encouraging and scaling
innovation

There are many examples of promising innovation in the NHS,
but very few that have been able to scale beyond their single
local area or site. Innovations that specifically address one
region’s local needs are not necessarily a problem, but if they
are not joined up across the system they can result in negative
consequences. Firstly, additional energy must be expended in
other areas to address the same problem. Secondly, many highly
localised solutions result in an overly complex organisation
without common points for integration. If we ‘let a thousand
flowers bloom’, we may end up with a field of weeds. However,
focusing down too soon may prevent the innovations we need



Christopher J Kelly and Antony J Young

NeoMate is a smartphone app designed by junior paediatric
doctor, and now NHS England clinical entrepreneur fellow,
Christopher J Kelly. It aims to help doctors and nurses looking
after sick newborn babies by offering drug and infusion
calculations, intubation and central line calculations, checklists for
common acute situations and concise reference material.

The app was originally designed by me for me, during my first
paediatric job, after experiencing the realities of a stressful
neonatal resuscitation in a small district general hospital — says
Kelly.

The challenge in releasing the app began when Apple refused

to publish a drug-calculating app written by an individual.

Kelly partnered with the London Neonatal Transfer Service, an
intensive care ambulance service that transports sick babies
between hospitals, which adopted the app and helped introduce
a rigorous governance process to ensure quality and accuracy.

A small team of doctors, nurses and paediatric pharmacists
carefully checked and helped improve the app over several
months and worked to ensure that the app met requirements for
CE marking.

The final organisational challenges that we experienced in
publishing the app were greatly helped by winning an NHS
Challenge Prize in 2015 — says Kelly. This gave everyone the
additional confidence to officially launch the app on iPhone
and Android.

Funding from the NHS Challenge Prize provided resources
to promote and develop the app further within the NHS
and abroad, with the app since being downloaded almost
60,000 times across 195 countries.

Being part of the NHS Clinical Entrepreneur Programme has
allowed me to meet a wide range of interesting people, learn
new skills and knowledge, and gain a unique insight into the
world of medical innovation. There’s a special atmosphere
of energy and enthusiasm at each event as part of the
programme, which is unique in the NHS at the moment.

from being developed. This is the innovation dilemma faced
in healthcare. As projects mature, it can remain difficult to
distinguish flowers from weeds unless care is taken to innovate
in a focused, managed way, linked to careful evaluation.

The NHS has chosen a pragmatic path through this by
encouraging local innovation and national level support for
scaling and spread. The NHS Challenge Prizes have provided
funding, publicity and recognition to a wide range of fantastic
ideas from across the country. For those already developing
a specific innovation, the NHS Innovation Accelerator
programme has provided the mentorship, knowledge, funding,
and peer support to help 18 proven innovations to be adopted
faster and more systemically through the NHS.

Another systematic challenge to the uptake and spread of
an innovation is the resistance to change from the healthcare
workers who will be impacted by it. We have previously treated
new innovations, including digitisation of the healthcare
record, as a simple ‘technical’ change. In reality, it is really
an ‘adaptive’ change, which requires people themselves to
adapt."” Adopting an innovation is usually much more than just

implementing a system — we need to understand the connection
between people and technology, mobilise and engage staff to
embrace change, and encourage them to reimagine the work
itself.

The new NHS Clinical Entrepreneur’s Programme is playing
an important part of the push to encourage and nurture all
clinical staff to get innovative ideas adopted within the NHS
(Box 2). Now in its second year, with over 100 fellows across
England, the NHS Clinical Entrepreneur’s Programme provides
regular educational ‘pit stop’ events, mentorship, funding and
access to less-than-full-time training to pursue an innovative
project. As this growing cohort develops the skills, knowledge
and experience to innovate within the NHS, we hope to see
many great innovations graduating from the programme and
being adopted at scale across the system.'®

As the largest single unified healthcare system on the planet, the
NHS can appear a daunting place to innovate. However, that
challenge is also an advantage. If you want to innovate at scale
in healthcare, the NHS is the place.

In recent years, a vibrant healthcare start-up community and
culture of innovation is beginning to form within the NHS,
which offers the potential to revolutionise future patient care.
We need to nurture this movement carefully, and work hard
to address issues of regulation, intellectual property, funding,
scalability and procurement. With appropriate focus, a culture
of innovation will help the NHS to continue delivering world-
class universal healthcare to the population of the UK.
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